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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards from the Tennessee Valley Authority’s Kingston,
Tennessee facility in December 2008 flooded more than 300 acres of land, damaging homes and
property. In response the U.S. EPA is assessing the stability and functionality of ash
impoundments and other units at coal-fired power plants, and taking any needed corrective
measures.

This assessment of the stability and functionality of the Black Dog Power Station Coal
Combustion Waste (CCW) ponds is based on a review of available documents and on the site
assessment conducted by Dewberry personnel on Thursday, September 23, 2010. We found the
supporting technical documentation provided to be adequate for preparation of this report
(Section 1.1.3).

In summary, the Black Dog Power Station CCW Ponds are FAIR for continued safe and reliable
operation, with no recognized existing or potential management unity safety deficiencies.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction standard practices; and to determine
the hazard potential classification for units not currently classified by the management unit
owner or by a state or federal agency. The initiative will address management units that are
classified as having a Less-than-Low, Low, Significant or High Hazard Potential ranking.

In February 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of CCW. This letter was issued under the authority of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section
104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.

Black Dog Power Station I
Northern States Power d/b/a Xcel Energy Coal Combustion Waste Impoundment
Burnsville, MN Dam Assessment Report



FINAL

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or

by products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of waste release from
the management units. This evaluation included a site visit. Prior to conducting the site visit, a
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit hazard potential
classification (if any) and accepted information provided via telephone communication with the
management unit Operator. Also, after the field visit, additional information was received by
Dewberry & Davis LLC from the operator about the Black Dog Power Station. The additional
information was reviewed and also used in preparation of this report.

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by
products that were stored or disposed of in these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit,
September 23, 2010, and review of technical documentation provided by Northern
States Power, d/b/a Xcel Energy, which is provided in Appendix A.

111

1.1.2

1.13

114

1.15

Conclusions Regarding the Structural Soundness of the Management
Unit(s)

As Xcel Energy acknowledged in their March 26, 2009 letter to EPA, no
record of any documentation concerning the structural integrity of the
ponds is available. The four Coal Combustion Waste ponds did not show
any areas of significant structural concern during the one-day site visit.

Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

Hydrologic/Hydraulic calculations were not provided, so conclusion
regarding hydrologic/hydraulic safety of the four ponds cannot be made at
this time.

Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation provided is inadequate for
preparation of this report. Data provided to Dewberry did not contain
structural stability or hydrologic/hydraulic calculations. Supporting
technical documentation that was reviewed is referenced in Appendix A.

Conclusions Regarding the Description of the Management Unit(s)

The description of the four CCW ponds provided by the operator was an
accurate representation of what Dewberry observed in the field.

Conclusions Regarding the Field Observations

During the site visit, Dewberry was provided access to all areas in the
vicinity of the four CCW ponds as well as the coal storage area, fly ash
loading area, and bottom ash loading area located adjacent to the Plant.
There were no visible signs of significant erosion, seepage, settlement
clogged spillways or other signs of instability. During the site visit there
were no indications of unsafe conditions or conditions needing immediate
remedial action.

Black Dog Power Station 1-1
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Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Maintenance and methods of operation appear to be adequate for all four
CCW ponds.

Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

Surveillance and monitoring program appears to be adequate for all four
CCW ponds. The ponds are not instrumented; however, based on the
relatively small size of the impoundments, the history of satisfactory
performance, and current methods of operation and inspection, a pond
monitoring system is not needed at this time.

Classification Regarding Suitability for Continued Safe and Reliable
Operation

The four (4) CCW ponds are classified as FAIR for continued safe
and reliable operation. Acceptable performance is expected under all
applicable loading conditions (static, hydrologic, seismic) in
accordance with the applicable safety criteria. While structural
stability documentation has not been found by the Operator, a FAIR
rating is justified because of the extremely small pond sizes, the
incised nature of the ponds, and the Pond 3 and Pond 4 south
perimeter embankment has remained stable with no significant
stability problems or failures identified by the Operator since it was
constructed in the 1950°s. The Fair classification given is for the
original Pond 3 and 4 embankment and not for the perimeter flood
control berm.

1.2 RECOMMENDATIONS

121

1.2.2

Recommendations Regarding the Structural Stability

Maintain frequent inspections of the Pond 3 and Pond 4 embankments
along Black Dog Lake. Operator inspections should occur monthly;
during and after significant rain events; and, during and after the rise and
fall of flood events on Black Dog Lake. After NSP-M reviewed the draft
version of this report, NSP-M proposed to add a visual structural integrity
component to their existing inspection program, to be performed by an
engineer, which will be implemented biannually in the Spring and Fall of
each year.

Recommendations Regarding the Hydrologic/Hydraulic Safety

Hydrologic and Hydraulic calculations of the four ponds were not
provided. It is recommended that a hydrologic and hydraulic analysis be
provided or performed to evaluate the capacity of the ponds’ existing
spillway system and its ability to handle internal drainage flows from the

Black Dog Power Station 1-2
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Plant site for a large localized storm event (i.e. 100-year storm). After
NSP-M reviewed the draft version of this report, NSP-M proposes to
perform a Hydrologic and Hydraulic analysis to demonstrate there is not
an issue with the capacity of any of the existing ponds.

1.2.3 Recommendations Regarding the Maintenance and Methods of Operation

It was noted during the field assessment that there was significant
vegetation and tree growth along the outside slope of the earthen
embankment between Black Dog Lake and Ponds 3 and 4 that made it
difficult to observe its condition. It is recommended that the outside slope
of this embankment be maintained in such a way that adequate inspections
of the slope can be made in the future. In response to recommendations
made in the draft version of this report, NSP-M proposes to remove all
understory brush (vegetation with a trunk diameter less than 2 inches) to
help facilitate the inspection of the embankment. NSP-M believes that
removal of trees larger than 2 inches in diameter would compromise the
existing embankment and should be retained unless conditions change to
the point where they pose a potential risk. This condition will be
monitored by the additional biannual structural integrity inspection
proposed by NSP-M under Section 1.2.1 above.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants during the September 23, 2010 site assessment:

Terry Coss, Xcel Energy, Director, Environmental Materials Management
Daniel R. Watts, Xcel Energy, Mgr, Engineering & Technical Services

John Chelstrom, Xcel Energy, Sr Environmental Analyst, MPH, QEP, CHMM
Jim Bodensteiner, Xcel Energy, Senior Environmental Analyst/Scientist
Thomas G Fallgren, Xcel Energy, Plant Director

Roger Clarke, Xcel Energy, Manager, Waste & Remediation

Cleighton Smith, P.E., Dewberry

Scott Clarke, P.E., Dewberry

1.3.2 Acknowledgement and Signature

We acknowledge that the four CCW ponds referenced herein were
assessed on September 23, 2010.
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

Black Dog Power Station is located in Dakota County within the northern region of
Burnsville, Minnesota and is operated by Northern Stated Power d/b/a Xcel Energy.
The Plant is bordered by two major bodies of waters; the Minnesota River to the
north and Black Dog Lake to the south. The Plant functions as a combined coal and
natural gas fired steam electric plant. The facility operates under five generator
units, two of which utilize coal as the primary fuel. The coal units were built in the
1950's. See Appendix A, Document 1 and 2 for a map location of the Plant and an
aerial view of the Plant looking east, respectively.

Approximately 95% of the CCW (i.e. bottom ash plus nearly 100% fly ash)
produced by the coal units is transported offsite for permitted disposal. Four CCW
ponds, which are connected in series, are used to manage the remaining 5% of
CCW, which includes bottom ash sluice; demineralizer regenerate wastewater;
boiler blowdown; yard wastewater; and, reverse 0Smosis reject water.

Since ground breaking of the Plant in 1949, flooding from the Minnesota River has
hampered operations from time to time. Under normal conditions the river level is
at approximate EL. 693 ft and CCW is managed in the ponds at an operating
elevation between 697 ft and 702 ft. The highest flood crest recorded at the Plant
occurred in 1965 at EL. 719.40 ft., and in 2001 a flood crest of 714.80 ft was
recorded.

In 2002, the Operator constructed a flood control berm around CCW Ponds 1, 2,
and 3 to keep floodwater out of the three ponds and coal storage area. The top of
the flood control berm was constructed to EL. 715.00 ft, which is just above the
2001 flood crest. It is Dewberry’s understanding that the flood control berm was
not constructed around CCW Pond 4 due to cost and also because Pond 4 is the last
settling basin in the “treatment train” of ash settling and considered to be primarily
treated water before being released into Black Dog Lake.

Black Dog Power Station 2-1
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Table 2.1 summarizes the dimension of the four CCW ponds that were assessed

during the site visit.

Table 2.1: Dimensions of Incised CCW Ponds

Dimensions * Pond 1 Pond 2 Pond 3 Pond 4
Top Width (ft) 140 140 140 *
Bottom Width (ft) 100 100 100 *
Top Length (ft) 700 700 700 *
Bottom Length (ft) 660 660 660 *
Depth (ft) 10 10 10 10
Side Slopes 2:1 2:1 2:1 2:1

. Appendix A, Documents 4 thru 6

* - Information not available but the approximate surface area is 9.3
acres as determined by the Operator

2.2 SIZE AND HAZARD CLASSIFICATION

CCW Ponds 1, 2, and 3 each have a design storage capacity of 13 acre-feet with a
maximum design height for storage of 10 feet. CCW Pond 4 has a design storage
capacity of approximately 93 acre-feet with a maximum design height of 10 feet.
Based on Table 2.2a, all four ponds are classified as small size impoundments.

Size Classification

Table 2.2a: USACE ER 1110-2-106

Impoundment
Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and < 40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

Black Dog Power Station
Northern States Power d/b/a Xcel Energy
Burnsville, MN
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The four CCW ponds have a Low Hazard Classification based on Table 2.2b. Loss
of life would not be expected if a failure were to occur and given the small size of
the impoundments, economic, environmental and lifeline losses would be low and
generally limited to the Operator’s property.

Hazard Classification

Table 2.2b: FEMA Federal Guidelines for Dam Safety

Loss of Human Life

Economic, Environmental,
Lifeline Losses

expected

classification)

Low None Expected Low and generally limited to
owner property

Significant | None Expected Yes

High Probable. One or more Yes (but not necessary for

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The data reviewed by Dewberry did not include the volume of residuals stored in

the four CCW ponds at the time of inspection. Table 2.1 summarizes the storage
capacity of the four CCW ponds.

Table 2.1: Storage Capacity of CCW Ponds

Item * Pond1 | Pond?2 Pond 3 Pond 4
Surface Area (ac) 2.2 2.2 2.2 9.3
M.D.S.C. (cy) 20,975 20,975 20,975 104,870
M.D.S.C. (ac-ft) 13 13 13 65
M.D.S.E.(ft) 702 702 702 702
T.S.C.T.0.B (cy) 30,655 30,655 30,655 150,040
T.S.C.T.0.B (ac-ft) 19 19 19 93
T.0.B. (ft) 705 705 705 705
N.P. (varies) (ft) 697-702 | 697-702 | 697-702 697-702
Pond Invert (ft) 695 695 695 695

1 - Calculated from Appendix A, Documents 4 thru 6; Pond 4 surface area

estimated by Operator

M.D.S.C. = Max. Design Storage Capacity
M.D.S.E = Max. Design Storage Elevation

T.S.C.T.O.B = Total Storage Capacity to Top of Bank
T.0O.B. = Top of Bank Elevation

N.P. = Normal Pool Operation Range
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2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment

When the Plant was put into service in the mid 1950’s, there was a single
pond that collected CCW. The eastern, western, and northern perimeters
of the single pond were incised and the southern perimeter consisted of an
earthen embankment between the single pond and Black Dog Lake. The
assumed design top elevation of the earthen embankment when it was
constructed was 705 ft based on information provided to Dewberry. The
single pond was divided into four smaller ponds in 1975, whereby three
interior dikes were constructed to a top design elevation of 705 ft.

Design drawings provided in Appendix A together with information
provided by Xcel Energy to EPA in their March 26, 2009 letter indicate
that the footprint of the four ponds is incised on the eastern, western and
northern perimeters. Along these perimeters the maximum operating
range of the CCW (EL. 702 ft) does not appear to be in contact with any
manmade fill. Along the southern perimeter of Ponds 3 and 4, manmade
embankment material was placed adjacent to Black Dog Lake in the mid
1950’s. The design top elevation of the embankment when it was first
constructed is estimated to be 705 ft. In the mid 1970’s to mid 1980’s,
three dikes were constructed that formed the four ponds known today.

In 2002, the Operator constructed a flood berm around Ponds 1, 2, 3 and
the plant’s coal storage area located to the immediate west of the ponds.
The flood control berm raised the grades around Pond 1, 2 and 3 from 705
ft to a 715 ft. The flood control berm was designed to keep floodwaters
from the Minnesota River and Black Dog Lake out of the three ponds and
coal storage area. The flood berm was not built with the intent of
providing additional storage capacity for CCW. The Operator noted
during the site visit that Minnesota DNR does not consider the
embankment of the four ponds to be dams that are subject to their review.
Outlet Structures

The primary outlet structure is located in the south-east corner of pond 4
(Appendix A, Document 3; and Figure 5.3-1). The outlet structure
consists of a concrete drop inlet spillway with a 42-inch CMP. The
spillway also contains a 12-inch sluice gate which serves as a low level
drain for dewatering the ponds when required.
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2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

There is no critical infrastructure immediately downstream of the four CCW ponds;
however, the following infrastructure does exist.

e Cedar Ave. MN — 77 Bridge over Minnesota River located approximately
0.8 miles NE.

e |-494 Bridge over Minnesota River located approximately 3.7 miles NE.

e Minnesota St. Paul’s International Airport (MSP) and Fort Snelling State
Park are both located approximately 4.5 miles NE.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS.

Minnesota DNR does have a dam safety program; however, according to the
Operator, Minnesota DNR has provided verbal confirmation to the Operator that the
embankment and internal dikes of the four ponds are not subject to their review.

The impoundment has been issued a National Pollutant Discharge Elimination
System Permit; Permit No. MN0000876 was issued March 24, 2008, and expires
February 28, 2013 (Appendix A, Document 8).

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted release, or
other performance related problems associated with the four CCW ponds.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

The Black Dog Power Station broke ground in 1949. A single pond
located in the approximate footprint of today’s four CCW ponds was
constructed in the mid 1950’s to manage CCW.

4.1.2 Significant Changes/Modifications in Design since Original Construction

In 1975 thru the early to mid 1980’s the single CCW pond was divided
into four smaller CCW ponds. In addition, the outlet structure spillway in
Pond 4 was designed and constructed. In 2002, a flood control berm was
constructed around CCW ponds 1, 2, and 3.

4.1.3 Significant Repairs/Rehabilitation since Original Construction

Other than those described under Section 4.1.2, data reviewed by
Dewberry did not indicate any significant repairs/rehabilitation to the four
ponds since original construction.

4.2 SUMMARY OF OPERATIONAL PROCEDURES
4.2.1 Original Operational Procedures

Data reviewed by Dewberry did not contain the original operational
procedures for the single CCW pond constructed in the mid 1950’s.

4.2.2 Significant Changes in Operational Procedures and Original Startup

Significant changes in operation procedures and original startup cannot be
confirmed based on the data reviewed by Dewberry.

4.2.3 Current Operational Procedures

Storm water runoff and approximately 5% of the total CCW is sluiced into
settling Pond 3, which flows into settling Pond 2, which flows into settling
Pond 1, which flows into settling Pond 4, and finally discharges through
the Pond 4 spillway into Black Dog Lake. The effluent leaving Pond 4 is
equivalent to approximately 5 MGD for 2 days every 1-2 months. The
remaining 95% of CCW is hauled offsite for permitted disposal. The 95%
also includes nearly 100% of the processed fly ash. CCW includes a
combination of bottom ash sluice, boiler blow down, yard wastewater and
reverse 0smosis reject water.
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4.2.4 Other Notable Events since Original Startup

No additional information was provided to Dewberry concerning notable
events impacting the operation of the ponds; however, the following is a
list of the recorded flood crests that likely hampered operations after the

Plant was constructed in the mid 1950’s.

719.40 ft on 04/15/1965
716.90 ft on 04/15/1969
715.20 ft on 04/13/1997
714.80 ft on 04/19/2001
714.50 ft on 04/29/2001
714.20 ft on 04/16/1952
713.70 ft on 06/26/1993
711.70 ft on 04/15/1951
710.92 ft on 03/24/2010 (ponds 1, 2, 3 protected by flood berm)
708.40 ft on 06/29/1957
708.10 ft on 05/06/1986
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel, Cleighton D. Smith, P.E. and Scott C. Clarke, P.E., performed
a site visit on September 23, 2010 in company with the participants listed in
Section 1.3.1.

The site visit began at 7:30 AM. The weather was cold and rainy. Photographs
were taken of conditions observed. All pictures were taken by Dewberry personnel
during the site visit. Representative photographs are provided in this Section. The
Dam Inspection Checklist is in Appendix B.

As discussed under Section 2.4.1, there is one earthen embankment located between
Black Dog Lake and the southern perimeter of Ponds 3 and 4. The footprint of the
four ponds is incised on the eastern, western and northern perimeters. This report
focuses on the earthen embankment and outlet structure between Black Dog Lake
and Ponds 3 and 4, which is considered the “critical” embankment if it were to fail.
The three interior dikes that create the four ponds are not considered “critical”
structures; however, all four ponds and dikes were documented with photographs.

In general, the overall assessment of the four ponds was that they were in FAIR
condition and no significant findings were noted.

5.2 EARTHEN EMBANKMENT 1 OF 1
5.2.1 Crest

The crest of the embankment had no signs of significant depressions,
tension cracks or other indications of settlement or shear failure.

Figure 5.2.1-1 and Figure 5.2.1-2 show the typical crest condition of the
embankment along Pond 3 and Pond 4, respectively.
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Figure 5.2.1-1: Crest of embankment looking east; Pond 3 is to the left
and Black Dog Lake is to the right; Crest also serves as the flood control
berm; Note flood control berm wrapping to the left in the distance around
Ponds 3, 2,and 1

Figure 5.2.1-2: Crest of embankment looking west; Pond 4 is to the right
and Black Dog Lake is to the left; Crest does not serve as the flood control
berm; Note the flood control berm wrapping to the right in the distance
around Ponds 3, 2, and 1, which are not shown in the photo
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5.2.2 Upstream/Inside Slope

The inside slope of the embankment, including all groins, had a coverage
of mixed grasses/weeds and gravel adjacent to Pond 3, and mixed
grasses/weeds adjacent to Pond 4. There were no observed scarps,
sloughs, bulging, cracks, depressions or other indications of slope
instability. Figures 5.2.2-1 and 5.2.2-2 show a representative section of
the embankment looking east and west from Pond 3 and Pond 4,
respectively.

Figure 5.2.2-1: Inside slope of embankment looking east; Pond 3 is
located to the immediate left
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Figure 5.2.2-2: Inside slope of embankment looking west; Pond 4 is
located to the immediate right

5.2.3 Downstream/Outside Slope and Toe

The outside slope of the embankment is vegetated with various species of
tall grasses and weeds. The toe of the embankment follows the shoreline
of Black Dog Lake where there are trees also growing. Heavy overgrowth
along the outside slope of the embankment and toe made close observation
of the embankment difficult. Based on what could be observed there were
no scarps, sloughs, bulging, cracks, depressions or other indications of
slope instability. Figures 5.2.3-1 and 5.2.3-2 show a representative section
of the embankment looking west from Pond 3 and Pond 4.

b
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Figure 5.2.3-1: Outside slope of embankment to the left looking west;
Pond 3 is located to the immediate right

Figure 5.2.3-2: Outside slope of embankment to the left looking west;
Pond 4 is located to the immediate right

5.2.4 Abutments and Groin Areas

The eastern embankment abutment was heavily vegetated with no visible
signs of erosion or stress. The western embankment abutment could not
be assessed due to the presence of heavy vegetation and the existing flood
control berm that was constructed along the top of the original
embankment. A description of the groin areas is provided in Section

5.2.2.
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5.3 OUTLET STRUCTURES

5.3.1 Overflow Structure

The system of four CCW ponds discharges into Black Dog Lake through a
spillway structure located in the south-east corner of Pond 4. The spillway
was observed to be working properly, discharging flow from the pond, and
visually appeared to be in satisfactory condition. There were no signs of
clogging of the spillway and the water exiting the structure was flowing
clear. Figure 5.3.1- 1 shows the spillway overflow structure.

Figure 5.3.1-1: Overflow spillway structure looking north across Pond 4
from top of embankment
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5.3.2 Outlet Conduit

The outlet conduit consists of a 42-inch pipe with a trash rack on its
downstream outfall at Black Dog Lake. The conduit appeared to be in
good shape with no visible signs of clogging and the water exiting the
outlet was flowing clear. Figure 5.3.2-1 shows the outfall of the outlet
conduit.

O

Figure 5.3.2-1: QOutfall of outlet conduit in operation

5.3.3 Emergency Spillway

A separate emergency spillway was not observed. It is unclear, based on
the documentation provided, if the overflow spillway also serves as the
emergency spillway for the impoundment (i.e. a combined drop-inlet
principle/emergency spillway). After NSP-M reviewed the draft version
of this report, NSP-M confirmed that the only outlet from pond 4 is the
outfall shown in Figure 5.3.2-1.

5.3.4 Low Level Outlet

The overflow spillway structure contains a 12-inch sluice gate that can be
manually operated to serve as a low level outlet/drain when dewatering of
the impoundment is required (Appendix A, Document 3).
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record

The Minnesota River flood of record at the Plant is 719.40 ft, which
crested on 04/15/1965. No information was provided for a localized flood
elevation of record inside of the four ponds.

6.1.2 Inflow Design Flood

Data reviewed by Dewberry did not contain Inflow Design Flood
information.

6.1.3 Spillway Rating
Data reviewed by Dewberry did not contain Spillway Rating information.
6.1.4 Downstream Flood Analysis

Data reviewed by Dewberry did not contain a downstream flood analysis;
however, the FEMA Flood Insurance Rate Map for Burnsville, Minnesota
reflects a Base Flood Elevation (100-year water-surface elevation) of 716
ft on the Minnesota River at the Plant location.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Data reviewed by Dewberry did not contain the necessary documentation to make
a proper determination on adequacy of hydrologic and hydraulic safety factors that
were or were not considered in the design of the four CCW ponds.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Hydrologic/Hydraulic calculations were not provided.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1 Stability Analyses and Load Cases Analyzed

As Xcel Energy acknowledged in their March 26, 2009 letter to EPA, no
record of any documentation concerning the structural integrity of the
ponds is available. Dewberry did not receive technical documentation
regarding the structural stability of the four impoundments.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

7.3

Data reviewed by Dewberry did not contain the necessary documentation to make a
proper determination on structural stability factors that were or were not considered
in the design of the four CCW ponds.

ASSESSMENT OF STRUCTURAL STABILITY

Though structural stability technical documentation could not be provided, overall,
the structural stability of the southern earthen embankment between CCW ponds 3
and 4 and Black Dog Lake appears to be fair based on the following facts:

No observed or documented obvious signs of erosion damage, cracks,
sloughs or release of materials;

Outlet works are clear and appear to be in good working condition;

The embankment has been in-place since the mid 1950’s with no evidence
of documented failures;

The Plant has an adequate inspection program though their Plant
Management Directive, Storm Water Pollution Prevention Plan, which
requires inspections of the pond facilities; and,

Since 1950 at least eleven major floods have inundated the embankment,
which resulted in no documented failures of the embankment.

The four ponds are extremely small. Three of the four ponds are about 2
acres in size. Pond 4 is less than 10 acres.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1

8.2

OPERATING PROCEDURES

Approximately 5% of the total CCW is sluiced into settling Pond 3, which flows
into settling Pond 2, which flows into settling Pond 1, which flows into settling
Pond 4 before being discharged from Pond 4 into Black Dog Lake. The effluent
leaving Pond 4 is equivalent to approximately 5 MGD for 2 days every 1-2 months.

As a note, according to the Xcel Energy Upper Midwest Resource Plan (2011-2025)
that was filed by the Operator with the Minnesota Public Utilities Commission, the
two remaining coal burning units (Black Dog 3 and 4) will likely be retired in 2013.

MAINTENANCE OF THE DAM AND PROJECT FACILITIES

The Plant has adopted a Storm Water Pollution Prevention Plan as a Plant
Management Directive, which requires site inspections every two months during
non-frozen conditions including the four CCW ponds. One of the inspections is
performed while storm water is discharging. Inspections are performed to
determine the maintenance requirements for the ponds and other structural and non-
structural onsite storm water management practices. The Operator also noted that
the protective flood control berm is inspected monthly by Plant staff.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS

8.3.1 Adequacy of Operating Procedures

Based on documentation provided by the Operator; discussions with the
Operator; and, the one-day field inspection performed by Dewberry, it
appears that operating procedures that include the four CCW ponds are
adequate.

8.3.2 Adequacy of Maintenance

Based on visual observations and the maintenance procedures in place per
the Plant’s Storm Water Pollution Prevention Plan, the four CCW ponds,
in general, appear to be adequately maintained. However, further
consideration to maintaining vegetation and tree growth along the outside
slope of the embankment between Black Dog Lake and Ponds 3 and 4
needs to be addressed so that full inspections of the embankment slope can
occur in the future.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

The plant has adopted a Storm Water Pollution Prevention Plan for surveillance of
the ponds as described above in Section 8.2.

9.2 INSTRUMENTATION MONITORING

The Black Dog Power Station CCW ponds do not have an instrumentation
monitoring system.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program appears to be adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

No instrumentation is present at the four CCW ponds
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